Reporter gene expression from LTR-circles as tool to identify HIV-1 integrase inhibitors.
Early HIV-1 integrase inhibitors, such as compounds containing a β-diketo acid moiety, were identified by extensive high-throughput screening campaigns. Traditionally, in vitro biochemical assays, measuring the catalytic activities of integrase, have been used for this purpose. However, these assays are confounded by the absence of cellular processes or cofactors that play a role in the integration of HIV-1 DNA in the cellular genome. In contrast to regular cell-based virus inhibition assays, which targets all steps of the viral replication cycle, a novel cellular screening assays was developed to enable the specific identification of integrase inhibitors, employing a readout that is linked with the inhibition of integrase activity. Therefore, a HIV-1 lentiviral vector equipped with the enhanced green fluorescent protein (eGFP) reporter gene was used to detect expression from extrachromosomal viral DNA (1- or 2-long terminal repeat circles), formed when integration of vector DNA into the cellular genome is prevented by an integrase inhibitor. In this assay, eGFP expression from the low residual level of transcriptional activity of extrachromosomal DNA was measured via high-throughput flow cytometry. An algorithm for analysis of eGFP expression histograms enabled the specific identification of integrase inhibitors. This assay is amenable for high throughput screening to identify inhibitors of HIV-1 integrase.